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ABSTRACT 

PROBLEM TO BE SOLVED: To solve such problems that a response time from a 

clock pulse edge up to a shift pulse output is lengthened when a circuit 

configuration using a D-FF is employed for every transfer stage, and not 

only the circuit scale but also the power consumption increase as much. 

SOLUTION: In the shift register with a level shift function, each transfer 

stage is composed of an OR gate lln for receiving a pulse transferred from 

the preceding stage as one of the inputs, a level shifter 12n for shifting 

the levels of the clocks CK, XCK in the state permitting level shift 

operation in response to the output signal ENn of the OR gate lln, and an 

AND gate 13n for ANDing the output signal ENn of the OR gate lln and the 

level-shifted clock CK, and outputting the output pulse as a shift pulse to 

own stage and a transfer pulse Qn to the next stage via a buffer 14n, to 

give it to the OR gate lln as the other input at the same time. 



(19) B*m&VtlT ( J P) (12)^A ffl^pf'ii^ (A) (U)4MFtiM&PIM 

#112002-287711 

(P 2002-287711 A) 
(43)£^ 0 ¥^14^10^ 4 0 (2002. 10. 4) 



(51) Int. CK 7 


■SUE* 


F I 




r-73-K (##) 


G09G 3/36 




G09G 3/36 




2H093 


G02F 1/133 


505 


G02F 1/133 505 


5C006 


G09G 3/20 


611 


G09G 3/20 


611 


A 5C058 




623 




623 


H 5C080 




680 




680 


S 








(£i2H) mmmiz@i< 


(21)W«## 


4#H2001 -91682 (P 2001 -91682) 


(70 mux 


000002185 














(22)ffifi0 


^13^3^28 0 (2001.3.28) 




3K39t*fl;ilKJI: 


ft;i|6TB7«35* 






(7i)ta«A 


000003218 


















aam/'j«m®BBBi 2 ts 1 mm 




















ffi/H6T@ 7 #35^- V— 
















(74)ftaA 


100086298 












mm 













(57) [sm 

-l$-^©A*tnORy-M lni, CCDOR 
h 1 1 nOm^fi^ENnfC^bTl/^;!/^^ h 

$y7ht51/^y7^12ni, ORy- hi In 
CDdi^m^-ENn tU^Jlisy h'&CD? Uy 9 CKtCD 

UTn43j;lX;\*-y7T 1 4 n LT^g^cDilBg/IJl/ 
XQn tLTttitffZttbiZ, OR^'-H lnl;» 
LT^-OffiyjCOA^tbT-^A^ANDy-h 1 3ni 




( 2 ) 

1 

Htifeo r y- h wtii ti t saga -> 7 ^ t 

C/fJfBANDy- Hi, flh7>yX^(CioTM 

y-ht. 

aimUVimtZSi-oTZa-ypm^CDU^Jl&^y b?2> 

wov^y? t, 

stiEORy- h©tu^{t^tsfiiBu^^i'7iS'T^^;u 30 

[ft#Jg4] MfBSitffi»i^*Dj;Z>*WSB7K¥^ft^^ 
itft bBH^ t m -»«± IC \z Bl& $ nx «f» -5 £ <h 

[»*«5] mtB->7 M/^^it ffiGBXtfon 
mh^yvxz. mnzmmmw}%is£zfm&7it¥-mm& 40 

#«£T*W#JH4E*©*5R£B. 

wibo Ry- h wtti^m^ t sfijB u^;i^-> 7 



2 002-287711 

2 

bTtbSTl-T^tiifeJC. WIBORy- blZMLX J t<Df& 
J3<DX+} L 1X4^.5 AN Dy- h i * WT-SgSI 

mi& l x& ^st^se * jmi-t -5 c t * #m i r -5 * ^ 

AyjtTSORy-ht, 

aftiaoRy-Koui*fli#tc«fiFLTftff«iBt«coT 

HfllBO Ry- h CO(±J73m^i:MI3 l/^;U->7^T 

7j©A77£: 1X4^.5 ANDf- h mTZfcm 

[?2BJ]<Z>WMfflfcI&9l] 
[0 0 0 1] 

[»floltsttI»!f] y7^-7X^i5 
->7hU^^*J:^iin*fflV»fc**»B, ^^Z^ic 
[0 0 0 2] 

[fie*©&ffi] at^se, «iA««a**SBa:UT, 

H»*»ff3»JttK:EBSnfcH*»*K»-r*fci60B» 
lC»J*bTfc*V»toi$SB«i[a»^ffl*il«5ft8Ba* 

hok«i@»— flsa*a*«»a-ctt. i c 

[0 0 0 3] -0iJiLT> 

;PXjftiBiiSTffi«siBffi u^;nc*» l x*¥x*t y 
^nxufc. 

[0004] ^(Dfzsb. mw)\Ei&-'fcm%igk»mmw-e 

\ts *?X*Y7-4i^y7 h l/y^i'iLX. U 
^•>7 Hi$^->7 h l/y'X^^ffl^X Wc. Z. 

vwou-yy bmmn^^y hu^x^<D^tmm^m8 



( 3 ) 

3 

[0005] mm (n-is) *6«»an*<gai/vp 

XQn-lH D^^7Uy^7Dy^(HT, *K 
D-F F <hfST) 1 0 1 nlzMLX^CDDXidtLT^ 
7L*>nZ>tt1b\Z. ANDy-M0 2nMtfORy 
-M 0 3 nfC*rLT-ene>0#— ^ASiLTW 
^tl^o D-F F 1 0 1 n<DQttitt\$. A77rl04 
n^l/Tgl/^XQniLTM (n+lft) 
^n^ttfci:, ANDy- h 1 0 2 n*3«ktfORy 
-h 1 0 3 n l:»LT*n5©#tt*OX* t 10 

[0 0 0 6] AND^- h 1 0 2 n©ffl*/W7BiS 
<B*¥£a£/WXOUTn tfoZo ORy-M03n 
OtBAH l/^jk>7^ 1 0 5 nCMLTuMl/^ 

LTW^tll)o K;i/y7^10 5ni:il 
Aow (fil/^7i7f>fy) ©Uty h/^XX 
RESETmsnSttt)!:, H^fcffi«©^D!y 

ckh ffimminscDTK^^p^^Hc k mm<D$u 20 

[0 0 0 7] KJk>7?10 5nlJ, ORy-MO 

ckT*S?DyJCK, XCK£ift«EES<B<D£P!y 
t7\ZUs<)l^t& (VOVzs? h) lTD-FF10 1n 
fc»UT*<B*Oy* (CK) A*tbT4^.^)o n© 
STte, ^D7^CKCO^Tl/^y7 Hftft^frto 

n^>o 

[0 0 0 8] ±tmf&<D$£&miZ&Z>U^)\sz/y 30 

wm*z>. m9<D^^f ^>if^^-h\z\t, n- 

[0 0 0 9] n - 1 8I*6KI/WXQ n - 1 

cn^oRy-n o 3*iLT^;k>7^ 1 

0 5 ni:ON#J»/W7<!:LT#ASnSI(!:l:± 0, 
Kil/y7? 1 0 5nllK*y7 hftf^flrtl&*«i 

Uyi7 CKI1D-F F 1 0 1 n \z*r<D C KAJ] h LT4 

[0 0 1 0] KSi/t^XQn- lttRPSK, D-F F 1 
0 1 nl^Lt*©DAAtLT^5n*. "T££* 
D-FF101 nOQHiAFFn^D7?CK04'6 
±*«0©^< 5>^T<au^;KJBlT* "L" 1"<)IL 

^-r^>. CKDD-FF 10 1 nOQttj^FFn^ORy 
-M0 3&ffiLTW<)lis7i? 1 0 5 nfcON*|»A 50 



&m 2002-287711 
4 

JI/XtLT^Sn^eitT', KJk>7^10 5ntt 

[0011] D-FFlOlnOQfflAFFn^e, 
f£, Ay 7 7 1 0 4 nSIft UTea0(ES/^XQn 
iLTn+iaitftifeSftSitt)!;, ANDy-h 
10 2nl:t)«$tl^, ANDy-M0 2nT(l 
H3©*>£>(DeM/i;^Qn- 1 iD-FF 1 0 1 n <DQ 

NDY-h 1 0 2n©il«lBM a8fc©*¥*3lE/t 
)],XOUT n hlsTMtlZtl&Z t\zt&2> 0 
[0 0 12] 

[*W*«*ftL«J:5tt5tti] ££3T> /\ 0 ;i/X£rJH 

*egt^y7M/yx^i:fe^ ^eaawiTtesi 

A;i/X*esif *E*K:f4. 0 1 o oigffim&mizijk-? 

U*cD«iBtt6n«:^raiHT»*o ;i<7)ii5£te, AND 
Y— h 1 0 2 n*ilLT*¥^A;UXOUTnC0jg3ffi 

[0 0 13] mz. JaSbftflH*t(|l«y7hl/^ 
^Tlt ^lA 9 Jl/XQn - 10/WX(BSJDy?CK 
OlHffliL, u0fiIWXQn-l^D-FFlO 

n - 1 tOjfttaSANDy- M 02 nTt^T*¥ 
Sl/WXOUTni:bTlHAni«SSoTt^^ 
<h^e, D-F F 1 0 1 n"T?<Bil3£*>fE£U ^£>ii2£ 
R#P B 1 ; biD^^^<hic^:^>fca6, ^Oy^CK, XCKtf) 
£7jOp;£ffi A;i/X O U T n (Dttit) &X<D 
«SHWfi<45t^5BiMofc, $^>(c, D- 
FF 1 0 1 n<DffffiiCioT*0»^tlllBa**<i«* 

/Co 

[0 0 14] ±BR)Bfc«*T&;5nfc*><D 

mrntt^ is ? h v yx ^ *5 j: zsz. n&m 

[0 0 15] 

[BliS**T4fc»©fSl!] *»BCi*->7hUy 

P 7 i7(t§® ^;i/Sy7 ht§ l/^y 7^ i, OR 
y-b©HJAi^tU^;i/y7^Tl/^y7h$nfc 



( 4 ) 

5 

[0016] ±mm^.(ou^)^y^mmn^'>yhu 
V7,?\z&^x. oRy- bimm* nse^ 

^<DV<)\<>>7 bWiftZft^. ^<DU^)l~>y h'&CD? 

v9m^£e>mmm&£*). ^(D^yb^vxn^u io 

Sv'? hl'^X^<iL-TffllA'=>ft£. ^-LT, 

^SBtUTjgitftSftSo 
[0 0 17] 

TmmzmmisTWMizm.wTz>. mat. *mnc>~ 

<Dfz#>\Z. n-l©g, n©@, n+lg:B©&teii© 
10n-l, lOn, lOn+lC^ibTW. t 

Tf. n©B©gjii©l 0 n<Dm^^miZt^Xt(DMi^ 

mfcffitfuz^^xmw? sfcfflm. 

[0 0 1 8] HItCiitAT. nSB©feiig:l 0 n «. 
2A*ORy-M In, l/^y7^1 2n, 2 ATI 
AND^-h 1 3 n*5«ty:/\*-y7T 1 4n£W-f3«j£ 
i&oTl^S. ORy-Mlntt, n- l&g;^^ 
S&^n^fil/^XQn- 1 £-7j©A7J <!: U AND 30 
y— h 1 3 n©ffi^£ftfD^A73<hbTlA-5o ORy'— 
h 1 1 n©|^gS3M-§-ENn«, l^;!/;^^ 1 2 n \Z 

M^xt<DONumm^. m^u^A^y bm^mu 
^mh-r^t^<Dmmmmi lt#a sti-s 1 1 tic, 

ANDy- h 1 3 niZttVT^O— *OA*tlT^ 
Sft-5. 

[0 0 19] l/^;p->7^ 1 2 n»£«7y-7V:/L ow 
©U-fey h/t;UXRESET^#X?.n-5tt ; blC, 
^J^.«iS*EES*SW5^{ca6lgc»i7D-y^CK, XCK 

u-^;p>-7^ i 2 nti, ORy— bii 40 

n 6 O N fW'(Wt#-%- X <=> ft 3 £ £ (C J; -o X U > 
7 h »if£ aJfil&#!i £ is. K) . {g«ff«i|>I© ? P v V C 
K, XCK£i«®J£ii4igK>^D<.y^CK, XCKICl/^ 

[0020] U-^JU->7^(C*fr^>««EEJgffi 

WOU-yy? 1 2nfZ\tya>y>7CK, XCK^CKA 
t). XCKAAilTMStl, KJk>7^12n- 
1, 1 2 n+ 1 Ktey-D-yy-CK, XCK^XCKA 50 



#M2 002-287711 • 
6 

ti. CKAAtl/T^etl5. LTcrt^T. (n 

1 3 ntC^bT^roftfi^CDA^tUT-^^^ft^ClttC 

[0 0 2 1] ANDy-M 3n»M««§H 
CD->7 HWXOUTniLTUiA^n^itfe!;. O 
Ry- h i i n\zft\,xt<nm-J5<n\t> tLT4A^ 
ft. $^1:^7 7 7 1 4 n*^SLTg©<7)teii/N 0 ;|/X 
Qnt LT*g (n+lg) ©Ci*© 1 0 n + 1 
Sft-5. 

[0022] vxr. ±.um$Lv>*mmi&m\z&z>i<'<.)v 

2 CDiS'-f 5 >y^"^- h^ffl^Tn^B^^kiCl^-f 

&*5, i2®5"f5>^t-M:H n-l©B 
~ n + 1 S B CD6-gi$«m^<7);5"f S > y'MIS^S ftT 

[0 0 2 3] n- l68B©igM©l 0 n- l#><E,tH7j£ 
ft&ejtA\>UXQn- l^ngrB^e^l 0 n 
£ft£ 0 EI3©^ffilHlS&(C^-rJ:51C, n-1 

©BOCj@lg:l On - l75^n©@<DgjM©l 0 n izfc 
jH/i;PXQn - 1 Ztem-tZtiimzttt&in^mtzZcD 
m*.mTfr'Ptefr?>-rfttEV. *r<Z>&W&%KZ>Z.t\Z 
J:oTtej^/i;PXQ n - 1 it. n-lgl®y7 h/W 
XOUTn-ll^LTffOltl (IMWTd) * 
fct>Tn©B©ej@iai 0 niC#t^$tl^). 

[0 0 2 4] teitA°;l/XQn- l^n©BK>te^|@l 0 
n!CA7l£ft-2>£. ORy*- h 1 1 nOl^aflJfi^EN 
nd* "H" W<.)Vtt$.K>. l/^;i/y7^12nl;-!-0O 
N^Jffllft^tbT^^^ft-SitfetC. ANDy-hl 

3 n \Z—j3(DX~ht. LT-^A <=>ft-5o dft(C«t0. 1/^ 

;u->-7^ i 2 n^Hjf^fc^. m^u^ou^y bWiYt&fl 

[0 0 2 5] -ei/T. ^Dyy-CK, XCK# "H" 1/ 

^Kc&^xfc, l 2ni:i3V^T. i&MEEM 

moynyyCK, XCK$riS5*IIJii|gO^D-y^C 
K, XCKiZWVlz/y b-?Z>mftrf?Tt>tl2>o Z\Z\ 

x. ei/wxQn- 1 iz\ti/cmvtz&i&o i m±mTiz 
&\,tzmzifc.m./vi7.QT\- at "l" i"<.)i\zw»-r 

Z>fz.tb. yny?CKtf\L%±.tf&m\Z\/'<.)l>'y'5r 1 

[0 0 2 6] V^Olisyi? 1 0 nTU"<;^il$ftfci7 
D-y^CK^ANDy— hi 3 n(C-?-<7)ffl77©A^<i:U 
T^&ft^xt. ANDy- h 1 3 ntCiJUT, ORy 
-hi lnOilftffl^ENn. WZwimfr 

rftzti. ^rcommmmmjss&oyy f/^xout 

n £UTffi73£ft3 7 r 1 4 n £a§6Tl£ 

iHA";i/XQn <hUTi>:g: (n+1©) ©i|gji£|9: 1 0 n + 
1 iC«l&$ftS. 



( 5 ) 

7 

[0 0 2 7] ANDy- h 1 3 nOftlftflf ttS 5 
\Z. ORy-Mln*il/TBlft«§ENntJ4 
D, 1 2 n £*<DONS!lffl«-S|£ IT, A 

ND^- h 1 3 ntC^tf)— ^A^i:lT4x.?)tl^)o 

ein^ckO, u^;p->^^ l 2 ntt5l#«€r»f^tt*6* 

[0 0 2 8] i^Py^CK^ "h" L"*;w*& 

"L" l/^;b^*»-r*t, ANDy-M 3n(DBfc» 

IP%v7h/UXOUTn^ "L" U^Ufcfe 10 
ORy— h 1 1 n^iifti^ENnfc "L" W< 

JOyJCK, XCKCDU^;i/->7 hftfp*^pIfiB?3:« 
figt&^o -ecD^*, ANDy-M3n^?,«^P7 

^7 C K t m BP'S i7 p\y i7 C KCO^jf »|0 A° 

A777l4n^lSLT*g (n+lS) <£>te5£g: 1 
0n+l ICffilS^n^o 

[0 0 2 9] 04H ±HSHSS^ffiJC^^U^;i/'>^ h 20 
mmtf^isy hl/^X^lCiS^T, ngi^MlO 

[0 0 3 0] i4l:t)^T, N^t>WMOSh7> 
vX^Qnl, Qn2H y- h#«5^ttl*Stt*vp 
MOS h7>yX^Qn 1 h i H K 

^9-EJg&2 1 SKlTt^o MOSh7>yX^Q 
nl, Qn2^V-XCH ffimJ£Sffi<Di£ffl<E>^ D 
7^CK, XCK^tlfnAASn^o 30 
[0 0 3 1 ] C0*l/>h^7- ltCiSViT, M 
OSh7>^^Qn20KK>fflW, OA-* 
2 2Tlfi$ntgg0'>7 FWXOUTntLTffi 
^$n^<h(h^{C, rty?T 2 3 (EHOA777 14 
nfcffliS) LTaaoC2/t;i/XQ n t btn + 

1 SSO^iM© 1 0 n + 1 icMsns. 

[0 0 3 2] MOSh7/yX^Qnl, Q n 2 (0# K 
U-<>teifiVDDi<7)rafCtt, P^-r>^MOSh 

7>yx^Qpi, Qp2^nfnj8i$ntv^, 

MOS h7>yX^Qnl ©KK>tGNDtOHi: 40 
tt, Nff>^MOSh7>yX?Qn3, Qn4^ 
iE^J{cSJRSftT^£o MOS h7>yX^Qn 3 

2 4TJSte$nT^^.^>n-5o MOSh7>yX^Qn 
4©y— hfctt, MOSh7>yX^Qn2C0HK> 

[0033] mos h7>^x^Qp i ©y- M?*JS 

VDDtOBBlCtt, Pft>^MOSh7>yX?Q 
p3, Qp 4j>mmzmm%nT^2>o MOSh7>y 
WQp2©y-hT«iBVDDtCf)IBl:B 1 P^^> 50 



&m 2002-287711 
8 

^MOSh7>yX^Qp5, Q p 6 *«BMfc«5|fcS 
nt^S. MOSh7>yX?Qn2(7)HK> (MO 
Sh5>^Qp2©HK» ii»VDDt©W 
Kitt, Pfty^MOS h7>yX^Qp 7, Qp8 

[0 0 3 4] MOSh7>yX?Qp3, Qp5, Qp 
7<D&?—b\z\t* MOSh7>yX^Qn20HW 

>m^^-r>/\ > -^2 2TrSte$nT^x.^n^>o mo 

Sb7>yX^Qp4, Qp60Sy-H:lt ffig:^ 

>yx?Qp8®y-H:lt 7?f^^Low0Ut 
iy MMXRESETA^6ns. 
[0 0 3 5] MOSh7>yX^Qpl(^y-MlH 

*Qn5, Qn6^L/Ti7P7i7XCK^4A5n 
So MOSh7>yX^Qp2(0y-hC[t SWdM 
^J^t^n/cN^t^MOS h7>yX^Qn 
7, Qn 8 ^lT^D7^CK^^o MOS 
h7>yX^Qn 5, Qn7 0*y-M:lt ffif©*^ 
©ei/^XQn-l^E8^en§. MOSh7> 
yX^Qn 6, Qn8 0#y-M:H MOSh7>y 
X^Qn20KK>tHMH >/t-*2 2t«Sn 

[0 0 3 6] ^{C, ±flB«J*<0463l« 1 OnOUty h 

[0 0 3 7] (1) Uir^y bm 
lUzryhEK Ut^h/^XXRESEWL" 
;14C&£(7)T\ MOSh7>yX^Qp8^>ttIi: 

2 "H" 
teZ>fz£>, ^-OtH^OUTnte "L" i^jucB^sn 
£o £<D<fc*3;rt:, »^gl/^XQn-l« 
^nt^^f, <>;^2 4 0tbM ,, H" U^)V(D 
VtM\z$>r>. ^cMOSh7>yX^Qp8^>t§ 
:tTMOS h7>yX^Qn 4<Z>y— h** "H M U"^ 
)l£f£Z>tztb. MOS h7>yX^Qn 3, Qn4A^ 

[0 0 3 8] MOSh7>yX^Qn3, Qn4^;*-> 
-T^xi:, *l/>h^7-|llB2 10MOSh7>^^ 
Qnl, Qn 2<&#y— h** "L" l^;i/<hfc:*fc«>, 
un^MOSh7>yX^Qnl, Qn2tt*7«8gi 
MOS F7>yX^Qn 5, Qn6, Q 
n7, Qn8^7ttltftD, MOSh7>yX^Q 
p3, Qp4, Qp5, Qp6^t>ttl^:/^^ 
MOS h7>yX^Qp 1, Qp 2<Z>y— b& "H" U 
sOlstfcO* MOS h7>yX^Qp 1, Qp2te:t:7 
Ut^hRfCH MOSh7>yX 
*Qnl, Qn 243ct^MOS h7>y f X^Qp 1, Q 
p 2 Ktt«SKtt«Eft&V>. 

[0 0 3 9] ( 2 ) tfcitP* 



( 6 ) 

9 

Utyh/^XRESET^ "H" U^MZtS. 0 , M 

* 2 2®ffl*OUTn^ "L" U^MZ&Z ZL t iCcfc^ 
TMO S h 7 >yX^ Q p 7 ^>^iJ:*^)fc56, -f 

fctf*oTttirtOUTntt 44 L " l^JM£#«rSft*. 

[0 0 4 0] 'JtyhfiftBiC, MOSh7>yX^ 
Qn3, Qn4^t>tSfc», MOSh7>yX^Q 
nl, Qn 2\t&y—hifi "L" 

oU7«li/^o MOSh7>^X^Qn 10 

5-Qn8^7, MOSh7>yX^Qp3-Qp6 
*^>"T^fc», MOSh7>yX^Qpl, Qp2<£> 
h>**"H" Ix^t&O, MOSh7>yX^Qp 
1, Qp2ttt7«iift§ 9 ftciLBftrfc, MO 

Sh7>yX^Qnl, Qn 2i5i^MOS h7>yX 

[0 0 4 1] (3) X^WVf 

tsa^s "h" i/^;K^fiig/\°;i/XQn- l^sn 

MOSh7>yX^Qn3, Qp4, Qp6W 
7^ItftO, MOSh7>yX^Qn5, Qn7#t 20 
>t«»tft5fc6, MOSh7>yX^Qpl, Qp2 
fectr^MOS h7>yX3^Qn 1, Qn2W7W 

mmznzo &tz. jd^ck, xckoambesib 

^P7^7XCK0WV p pT»S. 

[0 0 4 2] Z<Dt%. MOSh7>yX^Qpl, Q 
P2, Qnl, Q n 2 ©ft^- h-y-XK«E$ V g 
s (pi), Vgs (p2) , Vgs (nl), Vgs 

(n2) ^tl^OlS^^. 
Vgs (pi) <Vgs (p2) 30 
Vgs (n 1) >Vg s (n 2) 

[0 0 4 3] MOSh7>yX^Qpl, Qp2 

*«ktfMOSh7>^^Qnl, Q n 2 <D^ XVcifi 
1*H&SME, MOSh7>yX^Qpl, Qp2, Q 
nl, Qn 2 ^zmnjzo tT^mm^: I (pi), I 

(p2) , I (nl) , I (n2) tlTZL. ^n«o<£> 

I (p 2) > I (pi) =1 (n 1) > I (n 2) 

tfc&o J:oT, MOSh7>yX^Qp2, Q n 2 <B 40 

*Hl/~f >«EEtt 44 H" ix^;pjc«»sn*. 

[0 0 4 4] (4) IsUHs? hWlftm 
^D7^CK0iJI^Vpp, ^Dy ^XCKCOSEErt* 
OVtSSt, Vgs (pi) , Vgs (p2) , Vg 
s (n 1) , Vgs (n 2) <B«|«tt, 
Vgs (pi) >Vg s (p 2) 
Vgs (n 1) <Vg s (n 2) 

[0 0 4 5] mz. MOSh7>yX^Qpl, Qp2 
M^MOSh7>yX^Qnl, Q n 2 <21M Xitifl 50 



4511112 002-287711 
10 

1 Ml & S fcf, I (pi), I ( p 2 ) , I ( n 1 ) , 
I (n2) OHffitt. 

I (p2) <I (pi) =1 (n 1) <I (n2) 

IWoT, MOS h7>yX^Qp 2, Qn 

2co&KK>«JEEte«« "L" *L 
T, 21<OFK>«EE»4-f >A-^2 2^ctoTSCS 
n, VDDl/^Jl/TS^ 44 H" U^l/KW^v'? h£ 

tlZ>o 

[0 0 4 6] Z.<D'&* eSlA°;UXQn- lffi "L" l/^ 
iKa^T, MOS h7>^X^Qn 4, Qn5, Qn 
7, Qp3, Qp5^*7l/Tfc, MOSh7>yX^ 
Qn6, Qn8^>t^©T, MOSh7>yX^Q 
pi, Qp2i5i^MOSh7>yX^Qnl, Qn2 

[0 0 4 7] ^K\Z, JPy^CKOfEE^OV, ^Dy 
^XCKOiJE^Vppt6St, Vgs (pi) , V 
gs (p2) , Vgs (nl) , Vgs (n-2) CDH^ 

Vgs (p 1) <Vg s (p 2) 
Vgs (n 1) >Vg s (n 2) 

[0 0 4 8] fit* MOSh7>yX^Qpl, Qp2 
MtfMOSh7>yX^Qnl, Q n 2 Oit-f Xitffi 
l*fl&£tf> I (pi), I (p2), I (nl), 
I (n 2) (DWmt, 

I (p 2) > I (p 1) = I (n 1) > I (n 2) 
£UZ>a JcoT. MOSh7>yX?Qp2, Qn2C0 

K >«EEtt-f Wt-* 2 2 lick^TSfiSft, "L" 
\s1MZWVis7 h$n^> (OUTn) 0 

[0 0 4 9] f§t> MO S h 7>yX^Qn 3 , Qn 
4^>-T^>^)T\ MOS h7>yX^Qn 1 , Qn2 
<D&¥-hm&& "L" l^l/tftt), cn^MOSh 
7>yX^Qn 1, Qn2iW7tl(l^ 0 $^tc, 
MO S h 7>yX^Q n 5 , Qn6, Qn7, Qn8^ 
*yL. MOS h7>^X^Qp 3, Qp4, Qp5, 
Qp6^t>t^0T\ MOSh7>yX^Qpl, Q 
p2 0§y-FW , H" U^I/t&tK dtlSMO 
S h7>yX^Qp 1 , Qp2W7TI). 

[0 0 5 0] L*>U MOSh7>yX?Qp7^> 
-tZ>Z.t\Z£0. MOSh7>yX^Qp2, Q n 2 <D 
*KK>«fia««*l: "H" U-"WUfc&0, 
OUTntt "L" l/^Jl/TfiJ$Stl5. d^lT, WlA 
±3£Lfcftc±WIS (2) <h&D, ±»U*:ia(Sftf^*t|» 

[0051] ±mvtz®&m&<Du^)i'is7 bmmftg 

zsy h W7.9\&, |H|i;»mSMOS h7>yX^Qp 
ltQp 2&J:tfQn liQn 2 CD*7 y^>if<Dfriflm 
KT*0, »36:5»ilT»§MOS h5>yx^Qp 
l(hQn l*3j:tfQp 2 ^Qn 2©77f>} r liW 
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->7 hiMt^-^>ic£K<h*^#£^A&^wT\ mm 

y^Qnl, Qn 275^^^*l/>hS^-[HlSS2 1 
©#1/7 h = 5"-Jt£7Dy ?CK, XCKCSfe^i 

[0 0 5 2] J^JiO^plC. *MffiMmzifc2>U'<)lz/ 

7 hmmn^->y b i/vx^fcfe^-ns. test/t^x© 

ISfcWHWKfiJflj U ORy-H 1 1 n SUBifcteSkrW 
XQn- 1 tI/^;i^v-7 h'&CD?ay? CKtCDWaWm 
SANDf- H3nttoTy7 h/WXOUTni: 

^{Stim«7Mfc©^f£&^T^fcD-FF£ ! &g£ 

[0053] j&^-rntf. ieai&©#*s, or^- 20 

K l"VVi/~72. AND^- hi5=fctm>y7x. H#: 

Sh7>yX^Qpl~Qp8, Qnl~Qn8, 2{@ 
<D-f >/t— 7 2 2 , 2 4 33 jLWSy7r 2 3CDffimtZ-lBl 
K«BJtK«t^T*aT?**OT. KD-F 

[0 0 5 4] ANDy— M 3 n©UJ7j/i;i/X£ 

IW7Qni:lTA777l 4n$lftlTM©fi 30 
ISl 0 n + 1 l:Mt4«fiE*ioTV»4Cfe, fc 

ta»/ty7 7 1 4nl:J:oTMSft. l*^f*tt« 
©J;5IC. h/Ul/XOUTntLT^m-r-S^lCHU 
&©i£jii/ , Ul/X Q n - 1 t<DWamm& toT^V^c 
i/a7?CK!C*ftl>y7t-/W7vOUTn©(ti^ 

^O, t&Wfc t % \Z n m a ft 7 n -y i7 C K© U-^Jli^ 
X7 1 2 n£»«s 77 h»f^€r«i03M-r' 

<h#T#£. 40 
[0 0 5 5] [jgfflW £U:aB9ib;fcl^;i/>'7 htSffi 

n;u3*vfe>X (EL) ^Sffl^fcEL^gl© 

f£77 h ly7X7fr<^Cjg/BpIli6T&-5. 

[0056] {&u *5B9ittcn&©iMj0!iK:e3t3n 

7£J&KjgJBb#"5t>©T;fc.5„ ZLCTte* — #Ji:b 50 
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T. *a*w36«©* 3 FK»**«J* , r*>'7 hl^-7X 

7 \z mm b t- 1 o tu^ts . 

[0 0 5 7] H5tt, IK*|e1&~ «£^a*^g{SOSI 
jSfclS^'rfltlfrlltofcBIT**. «i*S8fT1J. -t 
©ffiSj^jStbT. ®iii©#* lift bT{®*©265£ bit 

mmmmztizmv, z\nz>mmmm<D&*\znmh5> 

-7X7 (TFT; Thin Fi lmTransistor) fcHOX^y 

^>7m?zmwiisTmm&m$!.mzmm?2>, ^t>® 

[0 0 5 8] 0 5(C*ViT. ^WC^ST^y^ 7v b 

(vt-uyxtt) »=E«anT»:*ia*»3 1 1, mm 

»g&*£^fcftSJII*Tfr'3* 3 l E (H) lgib^3 2 

fiT»«t5II (V) ll*3 3Wfe, 

3% 3 2i5<fctK8au»iW&3 3#tm*ffi3 l t^tc, 0!lx. 

«TFT*ffl^Tra-fflilfi «S/U;i') 3 4±C- 

[0 0 5 9] iamg|53 lte, X-f7f>^ftLT«'J 
itfTFT (High ^77X7) jWBJSfcSftfcTFTS 

«£. *7-7^;^^>*#i*]«a**«««$nfc^iRi* 

«t**4a-&t>-a-. vine, 2 ttcD£i»ffelk&tK («i 

f^SSni.. £©HI*ffi3 lfciswr. frWRfcEBS 
*lfc#Hsii4 Ote. X-f7f>y$ft-3&5TFT4 1 

t. z\<DTFT4i<DFi"(>nm\zwmmM&&ffit< 
nrzm&±)i4 2£. tft4 i<D^u-f>mmiz-^ 

[0 0 6 0] C©ffl^jg{C*3ViT. &M$4 0©TF 
T4 1I1 -t©y- hWS^SifiTjft (frTJfa) <Dwm 

y-h7'f>44-l, 4 4-2, , 4 4-y-l, 4 4-y 

77isi (^jtjisj) ©b**x (i^T. *¥m*rx£* 

f) fc»J*:bfcx5iJ»©«^7'f 7 4 5-1, 4 5-2, - 

4 5-x-l, 4 5-xO#^(C^-n^-'tX^$tlTli 
*. $.tz. m&-t)V4 2©ttft«ffi*<fctfffit!j*-\'/17 
7 4 3 ©ffl!7jOm<l{i, 3t>tfiVcommen 
•5ZJ ; E77--r74 6tC^$nT^-5. 

[0 0 6 1] *¥^SJ»3 2«. *¥H^X(C^Jt&L 
^agc©77 M/^^*^^2>HX*tt3 2 1 i:, 
★spHSRftXKWffiUTIRWSnfcxeo^X-f 7f 
3 2 2-l~3 2 2-xt5tt5«St&oTI-^. HX 
+ tt3 2 1«y7hUyX^l;,tc.t«^n, tK¥ 
X^-hAMHs t Sr7K¥^P-vi7Hc ktC|5)^LT 

ASfccai-r * - <t tc«t o t» & s-RoKai^jux * 
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[0 0 6 2] HX^tt3 2 1 (C«. & £ n 

xhs ta«, «»^*;i/3 4±Kfp«isnfcU"<;i'afSl 

ffiiH<Z>££HX*^:7-3 2 1 fCA;>j£tt> $fe3z!iL-fc->7 10 

[0 0 6 3] Tk^pX-f y^3 2 2-l~3 2 2-xtefllAfcf 
MOS b7>v J X;5'7^'=>&D, HX*ft 3 2 1 *>SIW 
tc m $ n «.tJ<¥^3e a°;ux £ j&f L THS(c >«ffi £ 
ftSuiT, Bft»m^-S:H5gSC3 1 Off ^-f >4 5-1 

[0 0 6 4] SiEffiKr^ 3 3 tt. Sift«**YlC»>Sb 
fcg:gc<7»7 H/yXM^*l>VX + tt3 3 1 tCJ: 
oTi^Snt^S. VXttt3 3lHMa->7h 20 

^X$M£«koT#tfiE£n, Suix*- wt;uxv s t 
•p Tit £n-5#©<0e2i/t;ux S^ifiifeSE/WX £ L-T 

!nica3*-r£. cin^Sit^/i^xf*. h^3ico 

^-h5<>4 4-1-4 4-yicMM^-^x.e.n^. 
[0 0 6 5] &*5» *jgffl0IJTtt, ifeJ6LitHJS»IBK 

m^u^ji^y bmmtf&>'7 huvx?*. hx+i- 

^-3 2 1 SirtT5->7 h U-^i' t LTffl^St Lfc 
VX + tt3 3 1 7 M/->*X^tUT 

JBHSdt&nJtgT&S. 30 
[0 0 6 6] CcD^^tC. ffi»[H]8S-#§yi&iI,*7Ki£B 

ii^*;i/3 4<oK»iHi8s*»j«-r*ii*««a<z>fH« 

D-feXtcW^HSST-ab-Sfei?), ig->7H'yX^© 40 

[0 0 6 7] *^j^^sK»igss— *s*s«^^s 

yXfArot-^-tLT, **WiiJMMMS«K»PD 
A(Personal Digital Assistants^ifWgg^Sgjfcg© 

[0 0 6 8] H6tt. ^SgBJlC^S^^v-X^A. 09 
AtfVTR«1J6£^WK»*Lfc*2»a-^£*Sn 50 
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£>. B6tSHT. ««f/HX. 09*.tfCCD(Charg 
e Coupled Device)*^!^ 5 1 T«9ffC!>aMb9«fft> 

n. -€-©»«im^tt7^-Dif«4Maaia»5 2*«fc«* 

[0 0 6 9] JittWiCtt, 7^-D^«^«ia|gI»5 2Tf 

t> msk»«*?5 i©aa«T38£-r*i/iv-fx* 

t'Sr^Sf Zfrtb<D CDS (*gg8^ai7->7 p U>^) 

ff##lSuHlg&5 3TH J*g«*fe«ktf6ai«*©£j* 
^> hTfc^-f h/N'^>X^©HSiafi^<h*om^ 

[0070] icrtni^iittt. b*/W£«5 

4l;M$ni.. B»/S£«5 4tt. A^J^tl^T^- 
n^iftflifi^SBftT—^ifOEefaEfrS 5 tele® 

[0 0 7 1] *AA3-yil 

W0!ISh'a-77'f>^5 7^iiTU5. £tl£ 
tlt-^ 5 6*5J:r>*^^t'3.-7 5"f >^5 7i:l 

a — 77-f >^5 7tC«, F5-fn I C 5 8-eP : t>« 

five om$ ^Mz&ffimmit £¥ift7i~n tfmkmmn 

[0 0 7 2] dCD±^{C. *^!BJ^^-5*^7->X^A 
T«. Iffltr;? 5 efecfcrjC^ffifi-^T-f >^5 7 

[0 0 7 3] fc*S, *jgffl^JT-tt, lltri' 5 6*± 
^ika-77-f>y5 7<DMJjlZ, Liftjeafijg 

^^^X^*^5^<i:©*^7>'X?-AtC*tUTt)lRl 
[0 0 7 4] H7H *%Kic^sai^ig*g{S, ^J^. 

stt*6 lwtiisfiijfc. xtr-* 

SB6 2, g?7f;g&6 3. Slf^SB6 4 *J«trjCv-f ^SK 6 5 ^ 
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-5. 

[0 0 7 5] iOiolC. SSffitSItPDAftfOl 

W«T?**fc*, #**g«©/jNSMfc;J3J:tf<£iHJ*«:*J 

U ©««l»ll*B*Tt s»*a«*s. 10 
[0 0 7 6] 

-5. 

[0S©(Bi#f«clffi^] 

[0 i ] *«9i©-*ifi#ttic«a i/^u->7 

#^7 hl^X^©;|»££3*T7D>j/*0T&-5. 20 

[02] *mmmm\z&zi'^)i^y vmmn^^y h 
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[0 3] 4cfE««ttK:fl(«U^^7hfll«(t«<>7h 
[El 4] nRB©e2&»S*B-r*fc»©*#«lfclHll& 

[0 5] IMftHi&-#fflM l RS^g«©^£0J£^T8l 
B&*8fiE0T&-5. 
(El 6] *^HJ{c«^*^^->X^A««pE0tJ^«llll&«) 

[8 7] *%w\z&zm&m*&w<Dmf&<D®s&&7F;-r 

[08] t£*0dH«*U'^;U^7 h«t#ty7hl/v 
X* CDSI^Sr^T7D £ 
[0 9] &&&Hzm2,l/'<)l~>-7 h*«tt*->7M/i? 

[B10] ff*Wi:«5l/^k>7 H«#S->7 hi/ 
[«F#©I»i] 

10n-l-10n+l — <E3ia, lln-l-lln 
+ 1 —ORy— K 12n-l-12n+l 
79. 13n-l-13n+l-ANDy-h, 14n 
-l-14n+l -;ty7 7 
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